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This set of 33 skill sheets for agricultural
mechanics vas developed for use in high school and vocational school
agricultural mechanics programs. Some sheets teach operational
procedures vhile others are for sisple projects. Each skill sheet
covers a single topic and includes: (1) a diagram, (2) a step-by-step
construction or operational procedure, (3) abilities and
understandings taught, (%) materials needed, and (5) an evaloation
score sheet. These skill sheets can be used in conjunction with the
following instructional areas related to small engines and tractor
pover: metals (cold or hot), electric motors, carpentry, basic
electricity, automatic controls, metal and concrete construction,
oxy-acetylene and arc velding, and agricultural machinery.
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vocational school agricultural mechanics programs.

SKILL SHEETS FOR AGRICULTURAL MECHANICS

These skill sheets were developed for use in the high school and.

Their main purpose

is teaching specific skills or abilities related to agricultural mechanics.
Individual skills should be taught before students are allowed to work

on larger approved type projects requiring numerous skills.

Many of

the skills in this set can become part of the required activities phase

of the agricultural mechanics program.

4.

5.

6.

7.

8.

9.
10.
11.
12.
13.
14.
15.
l6.
17.
18.
19.
20.
21.
22.
23.
24.
25.

It is suggested that the skill sheets be used with the following
instructional units.

Skill Sheets
Reading the Micrometer
Sharpening the Twist Drill Bit

Cleaning and Servicing an
Electric Motor

Tocl Sharpening Gauge
Cleaning a Paint Brush
Concrete Float

Nail and Tool Carrier
Sharpening a Wood Chisel

Shoe Scraper with Concrete Base
Servicing the Spark Plug
Extension Cord

M:gneto Coil-Condenser Tester
Sharpening a Plane Iron

F.2ed Scoop

Cold Chisel

Drawbar Hitch Pin

Sawhorse

Wiring the Time Delay Reley
Rafter Layout

Use of the Torque Wrench
Photoelectric Control

Making Quality Welds

Tool Sharpening Gace

Drill Bit, Bolt & Washer Gauge
Chipping Hammer

Units
Small Engines & Tractor Power
Metals
Electric Motors

Metals

Carpentry

Carpentry

Carpentry

Carpentry

Metal & Concrete

Tractor Power & Small Engines
Basic Electricity

Tractor Power & Small Engines
Carpentry

Cold Metals

Hot Metals

Metals & Arc Welding
Carpentry

Automatic Controls

Carpentry

Tractors, Ag Machinery & Small Engines
Automatic Controls

Arc Welding

Metals

.Metals

Metals



Skill Sheets

Units

26. Welded "C" Clamp Metals & Arc Welding
27. The Electric Motor Nameplate Electric Motors
28. Adjustable Safety Jack Metals & Arc Welding
29. Funnel Metals
30. Case Hardening of Mild Steel Metals
31. Oxy-Acetylene Welding Equipment Oxy-Acetylene
32. Braze Welding Mild Steel Oxy~-Acetylene
33. The Arc Welding Molten Pool Arc Welding
Each skill sheet consists of: (1) construci: on or operational
procedures, (2) abilities and understandings taugh® (3) a plan or
drawing, (4) materials needed and (5) an evaluation score sheet.

The skill sheets included in this set were azveloped by
Gary McVey, Herbert Hansen, Donald Ahrens, John Pothoven and

Thomas A. Hoerner, Agricultural Engineering Staff members at Iowa
State University.



BEST COPY AVAILABLE

NFPARTMENT OF AGRICULTURA!, ENGINEERING
IOWA STATFE UNIVERSITY
TAH 168

X READING THE MICROMETER

L] A
part Identification:
l.
2.
3.
4,
5. 1

10" Micromete

r ‘E’ ‘
3 “" |
A

[« V. I BN

Operational Procedure:
1. Complete the part identification section

2. Reading the micrometer:

a. List the smaller number of inches that
can be read with the micrometer
illustrated to the left "

b. Denote the number on the sleeve
that the thimble dge just
passed, this indicates the
number of hundrei thousandths i

c. Count the mmber of full spaces
that is between the last numbered
line (Step b) and the thimble edge

@

O

and multiply by .025 "
(ADIlity €O .soevececcansns d. Locate the lfine on the thimble
Operation Teaches: (Understanding of ........ that matches the horizontal line
1. A, ldenti{y the parts of the micrometer on the sleeve and list this
2. U. The function of the various parts number in thousandths "
3. U, The use of decimals and fractions in ¢, Total the valves (at+btc+d) "

measurements
4. A. Convert fractions to decimals and decimals
to fractions
. A, Properly hold the micrometer
Feel a reading
. A, Read the micrometer to the nearest one
thousandths of an {nch
8. A. Use the micrometer to measure flat, round

3. Determining the measurements of the
two-step machined, practice cylinder:
a. Using a 1" - 2" micromcter list
the measurement of the top step in
thousandths, Proper measurement
should be the average of measure-
ments made at 3 points around the

~ "N
>

cylinder "
or square stock b. Determine the measurement of
the lower step "
Evalua::z; fcory Sheet Po:ﬁiﬁ%gigégfned c¢. Subtract the reading in Step
1. Micrometer part identification = (b) from reading in Step (a)
' (2 points per correct item) 20 to determine the differcnce in .
2. Reading the micrometer 25 thousandths of an inch
3. Determining the difference in 4. Determine the readings of the micro-
the measurements of the practice meters shown below:
cylinder (3-c) (plus or minus
it s - " =
égoétﬁ--qg 2;5:'.;025 = igoits., A. 0"-1" Micrometer B. 2"-3" Micrometer
greater than .004" off correct
reading = 0 pts.) 30
4, Determining the reading of the
micrameter inserts (5 pts, each) 10
5. Handling the micrometsr 10
6, Attitude and work hihir. &
Total 100
- Materials:
1. 1" 2 2" micrometer
Name: ! 1 - two-step practicce cylinder (top step
O ite: Geade between 1,75" and 2.00" lower step
ERIC™ " ates 1.25" to 1.75")




DEPARTMENT OF AGRICULTURAL ENGINEERING
10WA STATFE UNIVERSITY
TAH 268

SHARPENING

BEST COPY AVAILABLE

THE TWIST DRILL BIT

B
[
P
u

CHECK LENGTH.
ANGLE, AND
CENTER Of PONT

rda

¢
27 8% CORRECT ’
CLIT TiING EDGE ‘
Lt ARANCE /-" <

i Q ‘
BY_GAGE

Operational Procedures:

1.
2.

io.

11.

Dress grinding wheel with dressing tool

Hold drill bit against face of wheel at 59°
angle on cutting lip

Carry drill bit up the wheel face by dropping
end and rotating very slightly in clockwise
direction

Make slow deliberate strokes, the full width
of the cutting lip

Do not lower cutting lip below the horizontal
position as this will round the cuttiny edge

When one lip is ground, rotate the drill une-
half turn and grind the other lip

Use tuol gauge to check equal lengths of lips,
59° angle cutting lip and 12-15° lip clear-
ance

Test bit by boring hole in mild steel plate

Stop while drilling, turn drill press in reverse
direction to release drill bit fran hole. Note
depth of cut of each lip

Make grinding corrections on drill bit as in-
dicated by hole

Submit drill bit and metal far evaluation

Evaluation Scorc Sheet

Material: 1 - Dull drill bit 3/8"-1/2"

(Ahility to a & ¢ v ¢
Operation Teacl _-.s__({fnderstanding of ....

1. 1. Correc grinding wheel for sharp-
ening «arill bits,

2. A. Dress a grinding wheel

3. U, Drill bit types and sizes

4. U. Measurements to check when
sharpening a drill bit

5. A, Make mezsurements on drill bit
with toal gauge

v, A. Hold drill bit at 299 to grinding
whedol face

7. A. Sharpen drill bit toattain chisel
edge arple, 12021450 gnd 12-157
Lip ¢learance

Ne A, Sconre batan drill press chuck

9, A. [layout and center paunch metal

10, A, Sccure metal in drill press vise

l."\. Pape Yol in miild steel

S

x

Points

Item Possible Farned
Cutting lip angle 59° 20
Cutting lips equal length 15
Lip clearance 12-159 15
Correct angle between dead 10
center and cutting lip, chisel
edge angle, 120-135°
Smoothnes: of grinding sur- 5
face, lip to heel
Bit cuts spiral chips 10
Hole drilled is correct size 10
Work habits and attitude 15

Total points

IQA 12 ST LM

Date: Grade:




DLPAFTHENT OoF AGPTCLTURAL ENGIREERING
LOWA STATE UNIVERSITY
TAH 308

CILEANING AND SERVICING AN FLECTRIC MoToR  BEST COPY AVAILABLE

@ vrsconNECT @ MRk END BELLS Materials
MOTOR 1. An electric motor needing to be cleaned
. and serviced -
5 @ggmvg END BFiLs | 2. Tools for disassembling an ¢lectric motor
. 'F‘ﬁj 3. A paint brush, motor cleaning solvent and
Y ) pan to wash parts

Operation Teaches (Ability to . . .
(Understanding of . . .
1. A. disconnect a motor from an electrical

Q(; LEAN ALL MOTOK source

PARTS .

< 2. A. correctly mark motor frame and end bdells
. M 3. U. importance of carefully removing the end
aer o 4 bells no as to not damage leads or motor
. .- (O DRY PARTS - INSPECT windings
( L "-\ MOTOR FOR WORN PARTS | 4. A. remove rotor from motor without damaging
63 ! E] . T TN the centrifugsl switch or motor brushes

S. U. correct type solvent to use in cleaning
an electric motor

6. A. thoroughly clean and dry all swtor parts

7. A. identify and inspect parts for wear or
damage

8. A. reassemble motor parts in reverse order
of disassembly and tighten end bell bolt

9., A. lubricate motor using correct type and

- amount of lubrication
10. A. confuct motor to power source

Q) isanmii WTOE -
1LURY DRAW BOLTS EVENLY
¢ =OT,% TURNS FREELY

oL
=) D

by dativnai Procccure Evaluation Scure sheet
Pe Dioconneet notor leads at terminal cover plate. Foints
Nite poadition of lcads on terminals Item Possib.e Earned
. Remove wotor from mount or machine 1. Correctly disconnecting
. Wipe all dirt from outside of motor motor from ¢lectrical
o Mark ciad bhells with center puncheone mark on unj source-mark leads 5
bl 4wl tator frame on terminal connection 2. Correctly marking end bells &
. Use 2 marks on other end 3. Carcfully removing end bells
oo Reme v end bell holts in correct order 10
v Ui a woord Block or Loft-faced hammer remove 4. Sclecting correct solvent for
el hell contafning starting switch or brush clcaning motor 5 —
riue 9. Thotrough cleaning and drying
Famocr rot e and other end bell of motor parts 15 —
B, Cigan a.! wtor parts with motur solvent, Do nof ¢, Inspection and identification
g nobite . Use carbon tetrachlor{de only in of parts-make repafrs 20
dw Yt centliated arva. Avold :.tmking the winde 7. Correct !'L‘ﬂﬁﬂ&‘ﬂb!iﬂﬂ of mot or,
11 o1 ey rotor {ree to turn 10 s
Y. by all parts with a cloth or conpressed air 8, Proper type and amount of lu-
I, fdentify and examine ail part:. for wear, damage brication used on mot of 10
ar dooee conmet fons-mak. necessary repalrs Y, Conmect fng motor to power
1, Rea ~aomhle motor §n feverae to dicassembis . SOUrce=-mutl O runs properly 10 _.
Tttt end bell bott vuenly checking to oee 10, Work habit and attitude 10 —_
(YRR ECIPEPIREY IOF S IEPS S TT S I TP R Vool o ,\-)in(: 17)5 :__
babr g at e st beartos with 10 o]l or yteaa
foo aei bty 'up Ly e
oyt RS AT IS B SN RIS FTRELEY NS O BT N PR IPR B fPorand a1, - e T ' oo T
A bt oWy Wit L 1t e el

s




DUPARTMERT OF AGRICULTURAL ENCINFERING

TQOL SHARPENING GAUGE

fTOWA STATE UNIVERSITY

TAlL 468

BEST COPY AVAILABLE

SV AR 'I; hole .

Constructure Procedure:

\Moeasure and scribe outline on stock with a ¢l

Cut out tool gauge with hacksaw
lise flat file to cut wood chisel slot
Usie taper file to cut cold chisel vee

Position and drill 1/4' hole at narrow end of gauge
Measure and scribe a 1" rule by /16" graduations

Cut rule indicator marks with cold chisel
Polish for final finish

Cratages
AY Pl cron oor o ohiisel]
BY Cula o sl or centey
ot

“, HEUIC IS PR “. 'SEE: & IR RECR R ERER

ancbe o aed lensth

DY Tegsr e 0l lz;t s le i

(Ability to

Construction Teaches (Uinderstanding of

«) C B e e DY o

- X

vy
-
-

-
—
.

td.
13,
I4.
Is.
{6

1=,

. sclection of the flat stock

A. measure and transfer outline of gauge to stock

A. scribe outline on metal with awl

1", the correct hacksaw blade to select for cutting stock

A. to use the hacksaw

', the cerrect files to select for filing slot and vee

A. cut the slot with the flat file

. A. cut a vee with the taper file

1, the need for center punching before drill
A. use of the center punch

. tastening metal before drilling

A. adiust speed and use of the drill press

iny

A, calibrate and indicate rule marks on metal
A. set rale marks in mnmctal with the cold chisel
oocorrect grinding wheels and selting o) tool rest
. correct method of finishing & polishing flat stock
AL wse abrasive wheel and cmery cloth to polish gauge

Fooal mtion Score Shewt:

—— g R A . A e e mwm A e ks e

S R
v s e

Ttan Possible
Paeneth ot giape 5
Width o narrow ¢ned 5
Wedth of wide end 5
Ancle ot wood chisel slot 15
Voo position tor cold chised anple 18
Anvle for drill cotting edee 15
Avenracy of the 1Y rales 10
Savle tordrill Lip clearaace 10
Plorpe cetite foed ;

: q
Attt e wnd warl habnts 1o

Tatal Doints

Points
Farned

LT



DEFPARTMENT oF ASRICULTURAL LNCGINELERING
TOWA STATE UNIVERSTTY
TALL 568
CLEANING A PAINT BRUSH

BEST COPY AVAILABLE

Materials:

m '“"‘" I. Used paint brush in need of cleaning
WH ’Rcun 2. Bucket or can for cleaning

3. Solvent
SOLVENT 4. Doetergent
5. Wrapping paper and string
(Ability to ..
Opcration Teaches (Understanding of ...
1. U. types of paint brushes
2. U, the importance of using a clean
brush when painting
3. A, to scleet and use the ¢correct

solvent
WASH BRUSH WITH WRAP BRUSH 1. A,

to remove all paint from the
SOAP AND WATER FOR STORAGE bristles of brush in ¢leaning
U. the safe use of cicaning solvents
6. A. 10 remove solvent from bristles
with soap and wiater
7. U. the proper method to store a brusa
8. A, to wrap a brush properly for

slurage
Eviluation Score Sheet

(2)

Points
[} LYY ¥ » = »

_(_)_m_-r.cnunu! Procedure: 1 g;;-‘-‘- Iy ¢ . Pussible Earned
. Seledt proper solvent: ‘ e’e-c 3'“3- ol prope 15

. 3] base - gum turpentine solven ,

, , . 2. Removal of excess paint
h. lacquer - lacquer thinuer ine lip of 5
. shellae - wood alcohol using lip of can

3. Prouperly secal paint can 5
4. Working solvent into

d. witter base = witler
2. Remove excess paint from brush by scraping

. . bristics 15
(¥31] ('dg!’ t)f Ccan ..
L » B . 5. Draining solvent from
3. Properly seal paint can lid
o . brush 5
4, Place brush in conta ner of proper solvent 6 . 1 h
5. Work sulvent briskly (usually with fingoers) ‘ Rcmuw:g solvent wit 15
into the bristles of the brush soap and watcer

7. Properly drying brush 10
8. Wrapping brush in paper 10
9, Safety inusing solvents 10
10. Work habits and attitude 10

6. When alf paint is removed from brush, drain
excess solvent from the brush

7. Wash remudning solvent from brush using soap
and witer

8. Dry excess witter from brush with paper towel

9, Scoure a piece of wrapping paper about 5 times
as lomg as the brush 1s widae

Total Points

T

l(), f'0c birsstleas o tarviah toward e of frsfac b T e oo e s s e s

. . Dt Cirade
about one brash width (rom edpe of paper Dt e

11. Fola oposite edpe of paper over bristles and
wrap bhriu-h for storace tying with - tring
12, Obsorve U osafety rales and proc. ons in

10

woarking with solvent«




DEPALTMLNT OF ACRICULTURAL FNGINLIRING
TORA STATE UNTVERSTIY
TAIL 668
CONURETE FLOAT

BEST COPY AVAILABLE

construction Procedure:
N 1. Lay out and cut base to dimension
- 2. chamfer base edges
3. Lay out and cut outside dimengfons of
Y2 Na J WKt WO ( J handle
LI . 4. Drill and cut hole in handle
' i 5. Chamfer edges of handle
%4 L . ) 6. Locate handle, drill pilot holes for
‘ ‘whmm screvs
7. PFasten handle to board with glue and 2-1/2%
No. 9 wood screws
{f s ™ 3 8. Sand float, apply one coat of linseed oil
| {
| ro | ,
L - i 4 ! (ABL1Sty €O .e v vencnannes)
! ‘ R gngtmctlm Teaches (Understanding ot..........)
§ n_t/ i A. Measure accurately
: | ; (] 2. A. Use the table, radial arm or hand saw
' ' ; R 3. U. Principles of jointer operation
‘ ! o w0 1Y ?! 9 4. A. Properly use the jointer
! ; £ 5. A. Drill holes in wood
; oot ol i 6. A. Use the saber saw
I R 7. A. Use a wood chisel
: : 8. U. Correct wood auger bit sizes
; B « \ [ 9. A. Drill pilot holes for screws
. - 1 27 \ I 10. A. Drive screws
‘ y 11. A. Use the 1/4" drill
, 2 12. A. Finish and treat with linsced ofl
1 . - 2 t
- o - - ' -'
)
Bill ot Materials Evaluation Score Sheet: Points
Jtem Possible Earned
! - 1" x 4" x 1' white pine board 1. Correct length and width
I = 1" x 3 x 9" white pine board of base 15
2 « 1-1/2" #9 FH bright wood screws 2. Base of square 10 —_—
1/4 pint linsced ol 3. Chamfers smooth, even,
correct dimensions 10 ——
4, Correct handlic dimensions 15
5. Hole in handle {s smooth 10 o
€. Handle centered on base 10 —_—
7. Screws properly countersunk 10 —_—
8. (eneral appearance 10
) 9. Work habits and attitude 10
RELL S — ————
. Total Points 100
Lt SRUTTEEIR
Code
11




DEPARTMENT OF ACRICULTURAL ENGINPVLRING

10WA STATE
TAH

NAIL AND TOOL CARRIER

UNIVERST Y
768

BEST COPY AVAJLABLE
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Cunstruction Procedurc:

1, Lay out material! from cutting list

2. Qt partg to dimension

3. Bevel bottom of tray

4. Bore holes for handle in ends

5. Assemble to check dimensions

6. Prebure screw holes

7. Disassemble and mix slue

8. Apply glue, assemble with nails and

scrows

9. Clean excess glue from joints

10. Allow glue to set

11, Sand and finish joints

12. Paint

Kiil ot Matorial
- 3/4" x G<3/4" onds

1

o= 374" x 10-1/2" x 26" bottom

2 - 3/8" x 2-17/2" x 26" sides

i - 3/8" x 3" x 24-1/2" tray bottom

2 - 38" x 2«1/16" x 24-1/2" tray sides

I = 3/8" x 2" x 11" tray partition

b= 1" x 26" dowel pin

2= A x 374 x 3" framing square holder

8 ~ 1«1/2" #8 F.H, woord screws (sides)

6 - 1-3/4" #8 F F, wood screws (vnds)
Exterier pl awosod or pine boards as desired
Witerproot or witer resistant glue

(Ability tOo.icevecen..

Construct{on Teaches: (Understanding of....'

l. A, Read a plan and prepare a cutting
list.
2. A. Measure and mark distances.
3. U. Correct saw and saw blade to use.
4, A. Saw boards to dimension.
5 A. Usce a saber, jig or band saw.
6. A. Use brace and bit or electric driil
and bit.,
7. U. Correct najl and screw selections,
8. U. Corrvect wood adhesive selection.
9. A. Glue, nail and drive screws during
asscmdly,
10, U, Correct sanding methods,
11, A, Sand and finish wood for painting.
12, U. Paint types,
13. A. Apply paint, clcan and store

brushes.

Nam »

it Grade

Evaluation Scorqﬁgheut: Points
Item Fossible
1. Correct dimensions
length 10
width 10
height 10
handle placement 5
tray location 10

2. Square corners & joints 10
3. Edges square and smooth 10
4, Placement of nails &

SCTews S
e  Flaish and painting 10
6. Overall appearance 10

7. Artitude & work habits 10

I THTTH

Total Points 100



DUPARTMENT OF

AGRICULTUKRAL

UNCINEERING

TOWA STATH UNIVERSTSY

SHARPENING A WOOD CHISEL

TAIl 868

25°

{  e— ]

WHETTING POaITION

)

REMOVING WIRE EDGE

LY

BEST COPY AVAILAGLE

Operational Procedure:
I. Select correct grinding wheel for tool
sharpening, dress grinding wheel

. Place the wood chisel between the left fore-

finger and the thumb, and the for~finger against

the outside edge of the tool rest

Push the chisel forward between the forefinger

and thumb of the left hand until it is at the

proper angle with the grinding wheel

Make sure the grinding stone is turning down

toward the chisel .

Hold the chisel firmly in the left hand and

slide the left forefinger from left to right

along the tool rest for a guide until the entire

width of the edge has been ground islmost to a

wire edge

6. At the same time use the right hand to apply

pressure and help guide the chisel

To keep the cutting edge square with the sides,

stop the strokes when the back edge of the (hiset

passes beyond the edge of the grinding wheol

about onc-third of the width of the wheo!

Check. the bevel with the tool gauge frequently

during the grinding to sce that it i« being,

ground to a 25 degree angle

9. Hold the chisel against the whetstone moving it
back and forth, making sure the heel and tee of
the hollow ground bevel are toucking the :tonc

[ 2]

10. Add oil to whetstone as nceded
11. Continue whetting until a snarp cdge is btaine.!
12, Remove the wire edge by turning the (hiscl over

and taking a few strikes with the (hisel {lat
against the stone

BEVEL Materials: Crinding Wheel
NICKED BLUNTEDGE ROUNDED T Dull Chisel
Evaluation Score Sheet: . Whetstone and No. 10 011
Pointx«
- T "
) éﬁﬁaground e Possible Farned (Ability to .............
’ ' ' Operation Teaches: (Understanding of .......
concave 19
2, Even width of bovel 10 I, U, When to sharpen the chisel
3, Correct anple 10 2. U, The propct angle of the bevel
4. Cutting cdge square to 3. U, Correct grinding wheel for sharpening
shank in 4., A. Properly dress the grinding wheel
5. Uniform whotting 40y i3 5. A. Properly sharpen the chisel
6. Wire edge roemoved 1 6. U. Results of excess pressure when grinding
7. Sharp cutting cdge 25 7. U, Tempering of tool steel
8. Work habits and 8, U, Sclection and purpose of the whotstone
attitude 5 —— 9. A, Usc the whetstone
10. A, Remove the wire edge using the whetstone
Total Point: 0D
Name :
Date: Grade:

13



DEPARTMENT OF AGRICULTURAL ENGINLERING
TOWA STATE UNIVERSITY
TAH 968

SHOE SCRAPER WITH CONCRETE BASE  BEST COPY AVAILABLE

el
) S Y
°e ‘o 1
.|
. <
- L) .
r Y

Corstruction Procedure:

I Measure and cut metal pieces

2. Bend each leg square, use heat and vise
3. Round the top of each 6" leg by grinding
4
5

. Mark and center punch for holes
. Drill hcles in legs and center piece for
3/16" bolts .
6. Bolt legs and center piece together, cut
off excess bolt and rivet the end
7. Construct form for the concrete base from
1" x 2" and 1/2" plywood material
8., 0il form with paraffin base or #10 oil
9. Mix concrete and place about 3/4" in the
form
10. Place metal scraper in the center and fill
form with concrete
11. Spade concrete around the eges and trowel
surface
12. Remove form, set concrete base in water
3-7 days
13, Paint metal parts of scraper

Bill of Material:

1 - 1/4" x " x 30" mild steel strap

4 - 3/16" x 1" R.H, stove bolts

1-1/4 quarts cement, 2-1/2 quarts sanl.
2-1/2 quarts crushed stone, one giart
witer

1« 10=-1/2" x 13=1/2" x 1/2" exterior ply-
wood for form base

1 = 1" x 2" x 44" white pine, form lumber

(Abiliety to . . « « .« &
(Understanding of . .
Mild steel classification and standard
shapes

Construction Teaches:
1. u,

Name :

Date:

Grade:

2. A. Measure and transfer plans to work
3. U'. Thne correct hacksaw blade to use
4, A. Use the hacksaw
5. ', Drill bit sizes
6. A. Use the drill press
7. U. Bolta, types and sizes
8. A. Heat and bend metal
9, . Selection of wood for concrete forms
{0. A. Comnstruct concrete forms
11. (. Materials for mixing quality concrete
12. A. To mix, cast and cure concrete
13. A. To select and paint metal parts of
scraper
Evaluation Score Sheet:
Points
Possible Earned
1. Dimensions of metal unit 25
2. Dimensions and squareness 20

of concrete form

3. Location of scraper in base 15
4. Concrete finish and curing 20
5. Uverall appearance 10
6, Attitude and work habits 10

Total Points 100

| 111 ]
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BEST COPY AVAIL£3LE

SERVICING THE SPARK PLUG
Part Ildentification:

L. 9.
2. 10.
3. 11.
4. 12.
5. 13.
6. 14.
7. 15.
8. 16.

Operational Procedure:

1. Tlentify parts of the spark plug

2. Remove plug after cleaning plug-well

3. Remove oily deposits from plugs with ciecaning solvent
4. Check condition of the porcelain (good - fair - poor)
S. Remove carbon deposits from plugs

6. Blow away all foreign matter

7. File electrodes until surfaces are flat

8. Deternine-plug ¢ype, (hot = normal - cold)

9. Determine proper spark gap

10. Regap plug using correct gauge
11. Check plug reach

12. Check plug gasket condition (good - fair - poor)
13. Determine proper torque: in. lbs. , ft. lbs.
14. Tighten plug with torque wrench to recommended torque -

‘T_.!
<“— 10 Evaluation Score Sheet: Points
Pogsible Earned
Materials: Fouled plugs, gauges, filesd 1. Parts of plug properly identified 16
wire dbrushes, & cleaning 2. 011 removed and threads cleaned 4
solvent, 3. Condition of porcelain 5
FACTS ABOUT SPARK PLUGS & 4. Carbon deposits removed 10
ENGINES, Champion Spark Plug 5. Electrodes properly filed 10
6. Spark plug heat range 5
Operation teaches: (Ability to ... 7. Correct gauge for gapping used 10
(Understanding of... 8, plugs properly gapped 15 —
1. U How & spark plug functions 9. Proper reach used 5 -
2. U The parts of the spark plug 10. Gasket condition 5 -
3. A Recugnize fouled plug 11. Determining torque for plug 5
4. A Clean the plug 12. Plug correctly torqued in engine 10
5. A File the electrodes E—
6. A Properly gap the spark plug Total 100
7. A Use the wire gap gauge -
8. A lise the torque wrench
9. A Recognize a bad plug gasket Job sheet prepared
10, U Hot and cold type plugs in cooperation with | Name
Randv Rumery and
Dean Bartelt Date Grade

15
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EXTENSION CORD BEST COPY AVAIIARLF

Construction Procedure:

1. Determine length of cord holder. Suggest 1 » 4 x 18’

2. Bevel 4 edges of board

3. Shape brackets to hold electrical conductor

4. Locate electrical box on mounting board

5. Attach electrical box to board using 4, 3/4" No. €
screvs

6. Cut 10 - 16 feet of 16-3 S rubber covered coaduc‘or
with ground for cord

7. Wire grounded, fused receptacle as shown {r drawiny

8. Place receptacle in box, add cover platce and tightéen
box connector

9. Locate and attach brackets to board

10. Connect grounded cap (male plug)

11. Painr extension cord holder and box

12. Insert fusetron, assume 8§ amp load fusetron

size.

——

Total Pofints 100

(Abflity to...c.cccecocnnans)
Constructfon Teaches: (Understanding of ..........)
1. A Shape mounting board
4. A Use metal shears, drill press and drills
3. U Selection of electrical conductors and caps
4, U Grounded, fused receptacles
5. U 120 and 240 volt circuits
6. A Properly wire fused receptacle
7. U Proper grounding of extension cords
8. U Types and sizes of fuses for specific appli-
cations
9. A Select correct type and size of fusing element
10. ¢ Attach grounded cap to extension cord
Bill of Matertal 11. A Paint extension cord holder
1 #ine board ! x 4 x 18"
. Mounting brackets, 1/8 x 1/2" x 5" mild
steel
12" x 4" Handy box, 1-1/2" deep -
| Fused, grounded receptacle (SRU)
. Fusetron fuse 7-1/2 - 10 amp range
1 Grounded cap {(male plug) :
Points
I 3/4" Box connector Evaluation Score Sheet: Possible Earmed
8 3/4" No. B Rourd liead Wood Screws 1tem
10" - 16' Rubber covered type S or SJ, 1. Correct measurements 10 S—
16 - 3 stranded conductor 2. Mounting brackets ’ 5
with ground 3. Attachment of brackets and box 10
4, Fused, grounded receptacle
properly connected 25
5. Connection of grounded cap {5
Name_____ 6. Selection of correct fusing element 15
7. uality of finish, painting 10
Date, Grade | 8. Attitude and work habits 10

16
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MAGNFTO COIL~-CONDENSER TES1ER

BEST COPY AVAILARI*

~LiMNE-
cornp

= FRIMAT Y

route {LEADPS

| ~ €O
1Y

CON_~ - CONDENSER TEST

Operatinal Procedure:

1. Remove coil and condenser from engine or dis-
connect all leads except ground

Inspect cofl and condenser for physical dam-
age and loose conmections

Connect coil-condenser tester to power

Coil tegting - Determine type and number of
coil. Connect to cofl as shown {n Fig, |
Adjust COIL SET to calibration Index using o
food cofl or according to coil sct hy manu-
facturer's, Cofl Set

Place SELECTOR {n COIL posftion

Read meter on coil or upper scale. 1If coil
ias good a minimum meter reading of 5 must he-
obtained. Meter reading ——
Coil evaluation (good - fair - poor)

Move switch to OFF, disconncct leads.
Condenser Testing - NMetcermine type and number
of condenser. Manufacturer's specifications
for capacity limits, MFD }

Connect t~2ster primary leads to coudenser as
shown in Figure 2.

Move switch to MFD position

Read meter on MFD. Reading fn MFP_

A full scale reading indicates i shorted or

10.

11.
12.
13.

Materfals:

1. Coil-condenser tester ,King Model 603, or equiv
2. Small engine with coil and condenser

3. Coils and condensers of known quality or
capacity

Feferences tn determine manufacturer’s spec-
ifications for cofls and condensers to be
tested

4.

g

leaking condenser, a zero reading indicates
an open condenser.

Place selector on TEST fur leakage test.
good condenser will take an initial charpe
noted by a single flash in rthe acon Lamp.
lLeaky condensers will be noted bv a continuaa::
glow or flashing on or off.

Move switch to OFF, disconnect leads.

b

14. A

15.

Operation Teaclies (Ability to . . .
(Understanding of . . .

16. Condenser evaluation (good - falr ~ poor)

17. Reconnect cofl and condenser, if necded re-
place with new coil or condenscor

18. Request instructor evaluation

Fvaluation Score Sheet: Polints

Possible Earng

I. Tester correctly connected for

1. U. basic function of the coil and condenser
in the ¢#lectrical svstem

2. A. detert damage to coil or condensnr

3. A. properly connect tester for cofl test

4. U, proper coll setting to test cofl

5. A. read scale on tester and evaluate quality
or condftion of ¢ofl

6. A. properlv connect tester for condenser test

7. U, condenser capacities in microfarads

8. A. read scdle on tester and evaluate quality
ar condit {on of cofl

9. A. test condenser for leakage

16. A. properly replace and connect cofl and con-
denser in engine eclectrical system

NAME

DATE Grade

U v U Y

coll tost 15
2. COHL SET property calibrated

according to manufacturer 5
4. Coll meter reading accurate

(+1 division) 10
4. Accurate cvaluatfon of conditfon

of coll . 15
5. Tester corrvectly connected for

condenser test 15
6. Manufacturer's specifications for

condenser capacity )
7. MFD meter reading accurate 10
R. Test for condenser Jeakage 10
9. Accurate evajuation of condition

of condenser 15

TOTAL 100 _____
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SHARPENING A PLANE IRON vt Lori BYAILABLE

A

| ——— ]

WHETTING POSITION

i =)

REMOVING WIRE EDGE

= o

1.
2.
3.

4-

8.
9.

10.

11,

12.

Operational Procedures:

Dress the grinding wheel, remove plane iron
from hand plane

Hold the plane iron agginsto the face of the
grinding wheel at a 25 - 30 angle

Move the plane iron from side to side to
obtain an evenly ground edge

Dip plane iron in water to prevent over-
heating and loss of temper

Grind until all nicks are removed and a
bevel twice the thickness of the plane iron
is obtained

Hold the plane iron to the whetstone with
toe and heel in contact

Move the plane {iron back and forth against
the whetstone

Add oil to the whetstone as needed

Continue whetting until a sharp edge is
obtained

Remove the wire edge by turning the plane
iron over and taking a few strokes with

the plane iron flat against the stone
using a side-ways motion

Replace plane {ron in plane, test sharpness
by edge planing of pine or other softwood
Present plane with plane iron installed to
instructor for evaluation

Materials:

. Plane iron in need of sharpening

2., C(Crinder with a tool rest and proper
wheel

3. Whetstone and oil

(Abil‘ty €O ¢+ ¢ ¢ 4 o ¢ o @

Operation Teaches: (Understanding of . . . ..

Evaluation Score Sheet:
* Points
’ Item Possible Earned
1. Beve! has one face 15
2. Bevel twice the thick-
ness of the plane iron 10
3, Cutting edge is square

to side 10
4. All nicks removed 10
5. Whetting bevel {8 even 10
6. Wire edge removed 10
7. Sharp cutting edge 15

8. Plane {ron properly
installed in hand plane 10
9. Work habits & attitude 10

Total Points 100

1Ris

1. U. Proper grinding wheel for shaipening
plane irons

2. A. Dress a grinding wheel

3. U. Measurements to check when sharpening
a plane iron

4. A. Holec plane iron to grinding wheel
face at correct angle

5. U. Whetstone selection and purposes

6. U. Importance of using oil on the whetstone

7. A. Use a whetstone properly

8. A. Remove a wire edge

9. A. Hold plane iror to the whetstone st
correct angle

10. A, Properly replace plane iron in hand
plane

Nime :

Date:

:rade:

18
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“NUT EACH -
END OF BiDG,
GRND CORMNERS
TOF:T INSIDE PPE

SO -

t::)-’c_:q

-

STRAP

- ——

FEED sSCOOP

BEST COPY AVAILABLE

Coastruction Procedure:

1.

[PS I
L] »

0D 0 O

[

Lay out and cut sheet metal and wood ond

Cut and bore holes in strap iron, 1/8" x 1" x 9"
Cut light steel tubing, 1/2" x 5-1/2" for handle
(Note a 3/4" dowell rod may be used instead of
steel tubing)

Bend bottom sheet metal to fit end

Drill holes for screws and handle bolt

Screw metal to wood end

Heat and bend iror strap

Rivet on iron strap

Weld nuts in ends of tubing

Attach handle with 1/4" x 6-1/2" bolt

Finish and paint handle, bracket and wood end

Bill of Materials
- 10" x 14", or 24 gauge galvan-
ized shecot me tal
3/4" % 6" x 6" hardwood board
1/78" x 1" x 9" hot rolled miid
steel
- /2" x 5-1/2" 1light steel tubing
- 174" x 6-1/2" bolt
- 1/4" nuts
3/16" rivets
- 3/4" #6 dlucd R.H. screws
- pint paint for e¢nd, handle and
hand brackct

[
]

NGl < 3N 8 T SR
]

(Abflity to...ccccvreecse.)
(Understanding of.........)

Construction Teaches:

U. The difference between shcet metal pauges and
sizes

To layout, cut, and bend sheet metal
To cut strap iron

The length of strap needed for a bend
Process for bending hot metal

To bend and shape hot metal

To cut steel tubing

U. Hardwood and softwood

A. Bore hole in wood end

U. Boit types

U. Types and uses for rivets

U

A

A

A.
A.
u.

. Selection of rivets

Rivet metal

Weld nuts in tubing

Fasten handle with 1/4" bolt
Paint wood and metal

N M

Date

Gradc

Evaluation Score Sheet:

Points
Item Possible Earned
i. Correct overall dimensions 20
2. Sheet metal edges smooth, 10
not sharp
3. Mcetal screwed to wood end 10
4, Handle bracket - bend and 20
riveting
5. Nut welded {1 handie - 10
6. Assembly and painting 20
7 Attitude and work habits 10

Total Points

19
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TAH 1586
COLD CHISEL BEST COPY AVAILABLE
60" Construction Procedure:
- . 1. Heat outer 2-1/4" of stock to a uniform cherry-red color
,% r-i——' 2. Place one side against anvil face. Using drawing blows,
work to shape rapidly starting at end and work back to
r\ 2-1/4" taper

3. Finish to 3/16" at tip and 5/8" width. Do not work below
a dull-red color

n 4. Anneal - heat to cherry-red and cool slowly (12-24 hours)

- in lime or sand

! 5. File and polish forged faces - Do not grind

Temper with water: (Practice on old cold chisel)

/q a. heat 2" to 3" of tip to uniform cherry-red color

o

b. cool 3/4" to 1" until drops cling to tip when re-
moved from water

c. move tip to avoid cracks at water line
d. quickly remove scale with steel brush or file
e. obgerve color changes - quench lower 1/4" on purple

n color. Color order is light straw, dark straw, brown,
-, purple, dark blue and light blue
7. Grind cutting edge to 60° angle. Use tool sauge to check
angle

8. Chamfer end opposite point approximately 1/2" by 7/16" to
prevent mushronmming

(Ability to..cv ... R

Construction Teaches: (Understanding of .....co00000)

1. U. Carbon content of tool steel

2. A. Determine carbon content by spark test

3. A. Forge cold chisel

4, U. Purposc of annealing metal

5. U. Purpose of hardening metal

6. A. Distinguish tempering colors and deternine heat range
. é;' 7. U. Correct color for cooling metal to complete tempering

process

8. A. To temper metal
9. A. To grind cutting edge on grinder
10. A. To chamfer on grinder
11. U. Use of cold chisel on metal
12. A. To cut metal with the cold chisel

-5~

Bill of Material

1 - 1/2" x 5" octagon tool Evaluation Score Sheet: Points
steel, .7 - .8 percent Item Possible Earned
carbon content 1. Correct dimensions

a. Chisel is 5-1/2" long 10

Name b. True taper and correct length 10 —_—

¢. Chamfer dimensions and squarencss 10 —_—

Date d. Cutting edge is 5/8" x 3/16" 10 —

¢. Cutting cdpe grourd to 600 - edpes 15 ———

Grade even and straight

2, Tempering - tip correct hardness 25 _—

3. Overall appearance . —_

4. Attitude and work habits 1Y —_—
Total Points i

Q 23()
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DRAWRAR HITCH PIN BEST COPY AVAIINSLE

Construction Procedure:

l. Determine length of handle; I, D, + Thickness x 3, 14
Shape handle around 2" pipe, use vise as bending aid

3. Cut pin to length

4. Drill hole and shape end of pin

5. Weld washer to pin

6

7

Place handle on pin and weld
. Remove slag and clean with steel brush

(Ability to ... ........

Construction teaches (Understanding of .......... oo
1. U. Difference between low and medium carbon steel
2. U. Difference between hot and cold rolicd stecl
3. A. [Letermine length of handle

" 4. A. Measure distances

150 D. 5, U. Correct hacksaw blade to select
o
7
8
9

washer

. A. Use the hacksaw

. U. Need to center punch before drilling

. A, Use center punch

. U. Need to secure metal before drilling
10. A. Sccure metal in drill visc
11, U. Need for correct drill speed
.250°'D. 12. A. Adjust and use drill press
Dritl oc. 13, U, Correct grinding wheels and bolts
Adjust tool rests on grinders

il A.

L e 15. A. Grind pin end
U,
AQ

-

Courrect electrode selection
Weld on handle and washer

Bill of Material

Evaluation Score Sheet: Points
- 174" « K" M1020 hot Item Possible Earned
rolled ronnd 1. Length of pin 5
1 - 3/4" flat washer 2. Tapered area smooth 1o
1 - 3/4" x 6" round, Cl042 1. Washer square to pin 10
cold rolled or C1045 4. Wusher spaced correctly 10
hot rolled ~. We¢ld on washer 15
t. Round hanrlle 10
Noerryes 7. Handle centered 10
8. Weld on handle 15
Nite: 9, Hole centered 5
10, Attitade and work habits 10
Girade:

Totie]d Points

<1
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SAWHORSE

GEST COPY AVAILABLE

1.
2.
3.
4.

CQut

5.
6.
7.

8.
9.
10.
1.
12.

Construction Procedure:
Lay out legs and beam with framing square

leg angles and notch beam

Assemble with scaffold nails

Brace legs to desired measurements using
temporary braces

(ut permanent leg braces, tack in place
Pre~bore screw holes in legs and braces
Disassemble, apply glue to legs, joints and
braces

Assemble with temporary braces

Check measurements with framing square
Insert screws, remove temporary bracas
Wipe off excess glue, allow glue to set
Finish with plane or sandpaper and paint

I
«

L

e CABLIALY €0.ceuveueueronnnnns
‘212‘ J— L Construction Teaches: (Understanding of.......c000
1. U. Correct savhorse height, spread of leg and
beam end extension
2. U. Procedure to layocut edge and side angles
of the leg
Evaluation Score Sheet: Points 3. U. Procedure to determine total length of leg
Item - Posgible Earned 4. U. Procedure to layout cuts on beam and braces
Dimensions - 20 - . 5. A. Layout angles
Sawhorse height 8 6. A. Saw boards and chisel leg foints on beams
Spread of legs 8 7. U. Different wood adhesives
Beam extension 4 8. U. The correct wood screws
Angles - 28 9. A. Glue, assemble, screw and adjust to desired
909 heam end to horizon- 6 measurements
tal sarface 10. U. Proper préparation methods for painting
tenterline, equal spread 6 11. A. Select and apply paint
of legs
RBevel, bottom of lexs 8
All levs on {flom 8
Joint Preparation - 24
4 leg joints 12
2 outside braces 6 Bill of Material
2 {nside braces 6 R 1 - 2 x 4" x 3'0" Const. Douglas Fir
Assembly and Finish - 28 1 - 1" x 4" x 9'0" #2 White Pine
Screws, nails and glue 1 - 1" x 8" x 2'6" #2 White Pine
properiv nsed 10 24 - 1-1/2" #9 Bright F,H, Screws
Finish 8 - 1 - Pint of paint, desired color
Work habits and attitude 10 - 4 oz, of Resorcinol Resin or Casein Glue
Step-by-Step Layout Procedure:
Total points 100 = Bul. 165, Sawhorse Layout with the Framing
Square, HoPar Publicati{ons, 1305 Tiller Lane,
St. Paul, Minnesota - 75¢
Name
Date Crade

<
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Wiring The Time Delay Relay BEST COPY AvaiLABlE

Operational Procedure:

1. Complete the part fdentfification section.
. 2. Determining the type of relav
A. List the code found on the relay

a i’ b i! c

1 B. What does the code relate:
H a.
b.
c.

C. Observe the contact points on the
115C15. Are they together or arcv they
apart?

D. Observe the contact points on the
115N015. Are they togethir or are they

apart?
3. Wiring the 115C15 delay relay
. A. Connect using the diagram in the time

. delay exercise. What is the maximum
‘ - load that can be used directly with

this relay?

TIME PELAY FRELAY ]  B. Energize the circult. Does the bulb

light immediately?

C. Does the bulb come on or does it go

Part Identification: off after the heater element gets
- warm?
1. . D. De-energize the circuit. XNovw enmergize
2. the circuit, does the bulo come on
3. immediately?
b. Why?
Z: 4. List specific applications for both the
7. NO and NC type relay

Operation Teaches: (Ability to . . .

(Understanding of . . . Evaluation Score Sheet: Points
1. A. ldentify the parts of the time delay Pogsible Earned

2. U. The function of the various parts 1. Part Identification 28

3. ', The use of metals with different linear
expansion

4., A, Properly wire a time delay relay

5. U. The wvarious applications of the time delay
relay

6. A. To determine the type of relay by obser-
ving the coding

7. A. Use safe work habits with clectrical
connections and wiring

2. Operational Questions 22
3. Correct Wiring Relay 25

4, Observing Safety Proced. 15

N

5. Attitude and Work Habits _10

TOTAL 100
Materials: '
1-115N8015 Time Delay Control | Job sheet pro- NAME
1-115C15 Time Delav Control pared in cooper-
1-Light Bulb and Secket ation with Allan | DATE GRADE

3-Black lLeads Petersoen.,
2-White Leads

<3




RAFTER LAYOUT
10MA STATE UNIVERSITY
AGRICULTURAL ENCINEFRING DEPARTMENT L C
CCM - 1968 : S

apg— —
Rafter out Teaches: (Understanding of..... Identificecion:
Abilfity to .....

. U..name building parts 1. 9.

?. A.. namr parts of square 2. 10.

5. U..uses of framing square 3. 11.

4. A..to calculate pitch 4. 12,

5. A.. to layout rafter with step method 5. 13.

6. U..of common rafter tables 6. 14,

7. A..layout rafter using rafter tables 7. 15.

8. A..layout rafter with tail and w/o teil 8.

9. A.. layout rafter with and w/o ridgeboard

——— kaveut Procedure:

Score sheet: 1. Identify parts of building

. entification 15 pts. 2. 1dentify parts of framing square
2. Pitch 15 pts. 3. Calculate pitch

3. Bottom page layout i0 pts. 4. Layout rafter at bottom of page with
4. Rafter layout on 2 x 4 15 pts. step method 2 _Steps

5. Plumb cut 5 pts. 5. Layout rafter w/o tail with:
6. Seat cut S pts. Shapleigh & Stanley tables:
7. Tatl 5 pts. Shapleigh é@th

8. Length of rafter with Stanley length/ft run

a. Shapleigh 10 pts. Total lengt
b. Stanley 10 pts. 6. Layout rafter with tail:
Y. Exactness and work habits 10 pts. Length of tail
Iotal Score 100 pts.
Haterigls Needed:
2x3 scale framing square

2. Framing square

3. Shapleigh & Stanley rafter tables

4. Suftable lumber for layout

<1
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USE OF THE TORQUE WRENCH BEST COPY AVAILABLE

Identification:
1.

2.

3.

4.

5.

6.

7.

%gggatigg_rrocedure:
Select torque setting

Convert readings as necessary
Operation Teaches: (Understanding of ...| 3. Set corre 't reading on wrench
(Ability tO0 .........] 4. Select correct socket

8.
2.

1. U torque mecasurement 5. Measure run-down resistance
2. U run-down resistance 6. Add run-down resistance to torgue
3. U set or seizurc setting
4. A identify parts of torque wrench 7. Set corrected reading on wrench
5. A convert inch pounds to {oot 8. Correct for set or seizure
pounds 9, Torque bolt or plug to proper
6. A sclect proper torque setting reading
7. § properly hold and use torque 10. Convert 960 inch pounds to foot
wrench pounds = ft.é¢'s
f11. Convert 30 foot pounds to inch
Score Shecet: Points pounds = in.#'s
Possible Larned
1. Identification 8 Materials Needed:
2. Selection of cor- 1. Torque wrenches
rect torgue setting 1% 2. Correct size sockets

3. Conversiun of foot 3. Small gas engines or other equip-~

e

to inch pounds 15 ment which requires torgue measure-
4. Conversion of inch - ment

to foot pounds 15
5. Correct wrench set-

ting 15 NAME
6. Proper torque on

bolt or spark pluqg 25 DATE SCORE
7. Exactuness and work

habits b

S

TOTAL 100
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Photovluctric Control m COPY AVNLABL:

P P uperat ional Procedure:
;/f!, d 1. Complete the part identiffcation section,
2. sSpecifications of control (Remove Control Covep

a/f A. What is the voltage rating of the
/ control? . Volts.

B. What §s thc maximum rating in watts of
’{/f this control? watts.

::\\ C. Approximately how many 100 watt lights
could this device control at one time
without damage to 1t? _____
D. What is the purpose of the louver inside
the glass lens?
\. / £. 1Is the contrcl switch in a NO or KC

position when not connected to a power

. source?

\ F. Could this control be used to directly
L control a 1/2 h.p. motor? ____ Why, or

> why not?

3. Operation of control - Briefly describe how
A ! & , this control operates when connected to a

power source and to a load as lightstrikes
/
/ 4.

_the photocell.

Wiring the control in a circuit.
A. Conmnect using the diagram as shown.

Part Idemtification B. Place the control in a well lighted area.
Energize the circuit. Does the bulb
1. 5. light?
C. Cup your hand over the glass lens, does
2. 6, the bulb light or go off?
. If you desired the bulb to come on at
3. 7. dusk or early evening rather than at
- darkness, would you open or close the
4. a8, louver adjustment?

. 5. list specific application for this control.
Operation Teaches: (Abjlfty to .....
(Understanding of .....

1. A. Identifv parts of photoelectric control| Evaluation Score Sheet: Points
2. U. How a photoelectric cell operates Possible Earned
3, U. Applications of a photoelectric controlj 1. Part Identification 21 —_
4. A. Correctly wire the control into a 2, Control Spec. Questions 18
iighting circuit 3. Control Operation 11 :
S. A. Select proper control for specific 4, Correct wiring of control 25 .
application 5. Observing Safety Proced. 15 _
6. A. Ubserve and use safe working habits 6. Attitude and Work Habits 10 —

with electrical wiring

Materials TOTAL 100
1 Photoelectric control mounted on board .

with connection leads
1 Light bulb and socket Name
2 tWhite leads, No. 18 gtranded
2

Black leads, No. 18 stranded Date o Grade
& »




AGRICCLTURAL ENCINEERING DEPARTMENT
{OWA STATE UNIVERSITY

HEL 2269 BEST COPY AVAILABLE

— -  —

MAX NG Ql't\!.l'&\' WEL.DS

Weldiny, bExercois.:

3 beads Note:  Welds may be turned in
2 hutt welds separately for prading
2 fillet welds or may be fabricated

into project as shown.

R

Operation Teaches: (Ability to .....

(Understanding of .....

A. Steps in Selection of Materials and

Procedures in Welding

I. Fxamine base metal
Type of metal, carbon content,thickness,
type of weld, type of joint,appearance
desired, strength needed, position of
the weld.

2. Select correct electrode
Electrode number, electrode size

3. Select correct amperage

4., Select correct joint preparation
Cleaning, veeing, clamping

5. Select correct safety equipment
Safety glasses, halmet with No. 10 eye
shield, leaiher gauntlet gloves, hard
finish clothing.

B. Steps in Making the Weld

1. Strike the arc ~ Scratch cor tap methed

2. Pre-heat - Hold long arc unti]l molten
pool is desired size.

3. Lay the bead - (a) Electrode angle -~
15° from vertical i{n direction of
travel; (b) Arc length - 1/16" to 1/8"
makes frying sound; (¢) Speed of
travel - watch width (2 X electrode
dia.), height and shape of molten pool.

4. Fill the Crater: E6013 ~ shorten the
arc, revevse direction, pull out from
rear of pool; E80i! - rnise clectrode
slowly ’

Electrode Selection -~ Commor. Farm Electrodes

1. E601! 6. Special Elerirodes
2. E6013 a. Est

3. E7018 . b. Cutrode

4. ENi c. Chamfertrude

S. Hardsurfacing

1. L..lypes of welds

2. U..Types of loints

3. U..Types of electrodes

4. U..Effects of distortion

5. A..Select correct electrode

6. A..Select correct amperage

7. A..Correctly prepare joint edges
8. A..Control distertiun

9, A..Make quality beads

10. A..Makc quality butt welds

11, A..Make qualitv fillet welds

12, A..Safely operate arc welders
N — -

Materials:

2 - 4"x4"x%" Steel plates

Exercise~~Electrode Selection
Given the following situations, select the
correct electrode-

¢

1 ~ 2"x4"x." Steel plate ' v =
E6011, E6013, or £7018 Electrodes Situation Electrode| [}
e - Thinner metals -(1/8") e
Evaluation Score Sheet: Points Good appearance desired

Passible Earne Poor fit of joint

1. Three beads 10

2, Twe butt welds 20 Thicker metals (3/8")

3. Two fillet welds n | Dirty and rusty metals

4, Freedom from spatter 5 A Deep penetration desired

5, ftreedom from distortion )

6. txercise~Electrode Sel, 15 Medium carbon steels (%")

7. Work habits-attitude 5. High quality bead desired

Total 190 High strength desired i

P :

Date {rade Name




DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY
JP 2369

TOO!, SHARPENING GAGE BEST COPY AVAILABLE

Congtruction procedure:

l. Square one corner of aluminum or brass stock.

2. Measure and scribe outline on stock with awl.

3. Mark graduations with awl.

4. Cut out tool gage with hacksaw. (Use protec-
tive blocks on each side when cutting in vice.)

5. Dress to the lines with file, bevel corners.

6. Use corner file to cut chisel vee.

17. Polish with steel wool.

4 8. Submit to instructor for evaluation.

A %‘Tﬁ'

Construction teaches: (Ability to . . .
(Understanding of . . .
J1. U. Selection of the correct material
2. U. Selection of the correct hacksaw blade
4§ 3. U. Selection of the correct files
4. U. Correct methods of finishing and
polishing stock
5. A. Measure and transfer outline of gage to
stock
6. A. Scribe outline on metal with awvl
7. A. To calibrate and indicate rule marks on

metal
8. A. To correctly use the hacksaw
P . 9. A. To correctly use the metal file
X ﬁ 10. A. To do draw filing

1l. A. To cut a vee with a taper file
12. A. To finish flat stock

Gage can be used to measure:

Evaluation score sheet:

l. Cold chisel cutting angle

. ’ . Points
2. Twist drill, cutting edge .
angle and length ltem Possible Earned
3. Twist drill, lip l. Length of gage 10
clearance 2. Width of narrow end 10
3. width of wide end 10
4. Vee position for cold
Bill of material: chisel angle 10
1-7/8" x 4-1/16" x 3/32" 5. 2ggée for drill cutting 15
aluminum or brass "
(aluminum is easier to work) 6. ?igerzgiezf the 1% and 10
7. Angle for drill 1lip
clearance 10
8. Correct angle and size
of bevel corners S
NAME : 9. Finish 10
. 10. Attitude and work habits 10
DATE: 100
GRADE: Total Points

<8




DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY
TAH 2469

BEST COPY AVAILACLE

DRILL BIT, BOLT AND WASHER UAUGE

(Vg Constraction Procedure:
;Q-“—-——-i;-:r I. Measure and scribe outline on stock.
; Z 2. Cut out with hacksaw.
2 ! 3. Use flat file to file all edges.
A ‘ _ﬂ 4, Mcasure out and center punch for holes.
l - 5. Sclect bit, position and drill holes.
- %! 6. Measure and scribe lines for inside diameter gauges,
& 7. Cut marks with cold chisel.
i i 8. Measure and scribe 4' rule in 1/4" graduations.
I el 9, Cut marks with cold chisel or other sharp tool.
| ®yz 10. Polish surfaces.
11. Mark in numbers identifying size of gauge= and rule.
§ [ Use engraving, metal stamp set, or paint o numbers,
4 F (Ability to . . . . ... . ...
v —nN %o Construction Teaches: (Understandingof . . . . . . . .. .
s I. U. Selection of flat stock.
2. A. Read plam, meazure and scribe.
B s 3. A. Use awl.
= ®% ¥| 4. U. Hacksaw blade selection.
—w 5. A. Use hacksaw,.
! 6. U. Correct file selection and operation.
B @5//5 7. A. File correctly,
» P 8. U. Need for center punching and securing metal for drill.
3/4 o 9. A. Selection of proper bit sizes.
A @ Va 10. A. Adjust and operate drill press,
11. A. Measure and scribe gauge and rule maris.
@ 3//6 12, U. Correct method of finishing and pcolishing stock,
13. A. Use abrasive <heel and emery clotn Jor fiaishing.
o //5 14. A. Use engraving tool, metal stamps, or iine painting
techniques.
LINES ARE Evaluation Score Sheet: Foints
EXACTLY THE Item Pussible Farned
LENGTH INDICATED 1. Length of right side 5
2. Length of left side and lip 10
ALLow 4" spacs | 3. Angle of bottom 5
BETWEEN FINISHED _Y 4. Width of top 5
HOLES. 5. Correct placement of holes 15
RBill of Material 6. Accura:y of inside of diameter gauge marks15
7. Accuracy of rule marks 15
P-21/4x61/4-3/32" 8. Number identification 10
stainless steel, mild steel, 9. Finish 5
brass or 1/8" aluminum 10. Attitude and work habits 15
b
- Total Points

e Gauge Applications:

Date: ‘1. Drill bit size, (series of holes) Used to determine the
size of a bit or bolt.

Cirade: 2. Inside diameter {points on bottom and left side). To
measure inside diameter of hole to determinc size of
bolt and size of given washer.

3. Bolt length (graduated rule on left)., To determine length
"Qf bolt required,a given bolt,and the threads on a givenbolt,

A,




DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY
2569

TAH

BEST COPY AVAILABLE

CHIPPING HAMMER

< 3!
AT !
\
\
)-weu:
3

J S B ]
SRLrA

Constraction Iy ocedure:

1. Cut head with oxyacetylene torch

2. Grind head to shape

3. Cut round stock 1o length and bend handle

4. Fusion weld or braze handle

5. Hardsurface head ends with oxyacetylene

torch ‘

6. Reshape head ends
{Abilitv to . ..........

Construction teaches {( Understanding of ......

1. A. To read dimensions

2. A. Tolayout a project

3. U. Cxyacetylene cutting principles

4. A. To cut metal with oxyacetylene torch

5. A. To bend handle to shape

6. U. Y¥usion welding or brazing

7. A. Fusionweld or braze

R, 1. HNardsurfacing principles

9. A. Apply hardsurfacing with the oxy-

acoetylene torch
10, U. Grinder wheels, belts and files
11. A. Shape ends of head

FEvalvatian Scorce Sheet:

311l of Material

I - 1/2" x 1" x 51/2" M.S.

1 - 3/8" x 15" H, R, round M. S,

‘an old chisel ur punch could be used
for the head)

Nome

Nite: Grade:

30

~la-u-4-wm:—

o]

Attitude and work habits 10

Total Puints

Points
Item Possible Farned
l.ongth of head 10
f.enpgth of handle 10
Shape of handle 10
T per on head ends 10
Brazing or weleds 20
Hardsurfacing 20 o
Cverall appearance 10



DEPARTMENT OF AGRICULTURAL ENGINEERING
TOWA STATE UNIVERSITY
TAH 2669

BEST COPY AVAILABLE

WL DED VYO CLANP

Bill of Material

I = 1/2" x 1" x 6" 11. R, mild steel

1 - 172" x 1" x 2 1/4" H. R, mild stecl
1 - 1/2" x 1" x 3 1/4" H. R. mild steel
I - 1/4"x 1" x 1 1/4" }{, R. mild steel
I - 1/4"x 31/4'" C., R, round
i

3

{

i

-1/2" x 7" rod

- 1/2" nuts

- 3/8" washer

- #12 x 1/2" machine screw

(Atlity to . ........ )
Construction Teaches (Understanding of .....)
8-8 . A. Mecasure distances accurately
2. U. Seclection of hacksaw blades
t 3. tI. Selectin of files; tap & die set
. 4. A. Usc of hacksaw and filces
é . 5. A. Use of grind- ~s; tap & dic sot
1/72'x 1 6. T1I. Need for center punching
‘ stock, 7. A, Us¢ the center punch
8. 1. Need for securing metal in drill vise
9. A. Use the drill press
! A A 10. U. Correct electrode selection
1. A, Arcweld

2. 1. Brazing procedure
13. A. Braze mild steel

i4., U. Sizec of pilot hole for tap
J 15. 1. Controlling distortion when welding
/4, Scate: g2 1" | 16- A. Rcad plan and symbols

Evaluation Score Shect:

Constraction Hrocedure: Points
Iten: Possible Earned

I. Measure aned cut all imaterials

2, Threard 172" bolt, run on two nuts 1. Measurements of fra‘ne 20

}. Center bolt erd 2. Welds, arc 16

4. Drill pilot hole and tap for #12 x 3. Brazing 5
1,2 m. screw 4. Centering of handle 5

3. Place washer on bolt, bhraze bolt 5. Nut attachment to bhoilt 5
into threads 6. Squareness 20

. Praze nit to washer 7. Quality of threads 10

7. C. punch, bore handle hole for 8. Work habits 20
snuge {1t . 10u

~. Install handle, weld if necessary

4 Pevel nuttal at sections AA
P, Arc weld at AA, BB and DD Name
11, Clean welds, prepare for grading

Date Grade

31



DEPARTMENT OF AGRICULTURAL ENGINEERING
TOWA STATE UNIVERSITY
TAH 2771

THE ELECTRIC MOTOR NAMEPLATE
Part ldeatitication:

BEST COPY AVAILARIF

R !, 5.
Ac. O mw—aq 2. N e e
1PN TYPE FG '
_ 3. _ 0.
4. i1,
Poamonse 11| |: i
6. _ T
7. 14.

C.

R!
P.I725 Y. 60 Operational Pruredure:
M. C. 1. Complete the part {dentification section.
2. What other phase might he found on the motor name-
c HOURS ||LOCKED KV-A apen TP ¥h ©
® . L e e - i v = e = ¢ - .
40 CONT. K @ 3. 1f this mutor did not have 3 buiit-in overjoad pro-
SERIAL ;ecticn de'.jice. h‘Yhdt siz«:.and Lyge tuse should be
GO . ased for protection on 120 volts?
Tvpe Size

4. dow would a4 mctor having 50°C rise differ from
this motor?

5. What would a service factor ot 1.25 indicate
on an electric motor?

INTERCHAN 2

1. What other cyc—l-;s-_p—e? second :;;Eh—t—'{}'c tound on

\ elecerice motees? o

@ OPEN ‘ /. Using the befow formula, what is the locked rotor
— o ==4 | amporace tor this motor on 120 volt,?

ELECTRIC CORPORATION ———

1000 _x HP x XVA/HP

TO REVER
R Y

O L Locked KVA -~ = 1.00 x Volts
KVA/HP for various codes are:
- 4 J = 7.1-8.0, K = 8,0-9.0 & 1. = 9.0-10.0
Materioi: One electric molor with name- 8. Computce the wattage for this electric mctor on
flate fur each two students. 4 120 volts watts, on 240 volts watts.
meratlon Toenchoes s Ttew ta 9, What other types of enclosures are commonly found
fperativn Teaches: Eg?a:i;rzt.x;:;i;lg of ... on electric mgtm's.’ o ‘_*F_____.___*___y

1. a0 [dentifyv the motor naneplate, - - -
. A. ldentity where the specific terms are 10, Collect the following data from an electric motor o

-

liste! on the namepiate, vour iwome farm or one provided by vour instructor,
3. U. The terms listed on the motor name- Tyvpe —_ Frame i
plate. (For example; volts, anmps, HP Locked KVA code__
locked rotor amps, cvcle, phase, ser- Cycle Temperature rise
vi:e fartor, rpm, hp, temp. rise, Volts RPM
motor tvpe, frame no., and gerial no, Amperage Duty cycle
4. A. Identity types of electric motors. Service factor __ Type enclosure

Thermal Protection Type bearings

Skill shect developed by Lee Stence and

edited by Thomas A. Hoerner. Evaluation Score Sheet: Points
- Item Possible Earned
Name Part ldentification (2 pts/item) 28
NDperational Questions (3 pts/item) 30
Date Grade -— |information from Motor 30
Attitude and Work Habits 12

Total 100

Jd<




DEPARTHENT OF AGRICULTTRAL FMGIMEFERING
TOWA STATE UN1IVIIRSITY

ADJUSTABLE SAFETY JACK

Construction Procedute:
1. Measure and cut metal to dimensions

4C 725« 3" LonG 2. Heat 3/8" rod in forge. Use hammer and anvil
oL ¥ to form a 1" 1I,D. eye. Grind end to taper
WELD / : 3. Form 1/2" handle as shown with 4-1/2" spread
0 +; 4. Drill 3,3/8" holes in 2" pipe at 9", 10",
4&; and 11". Make 10" hole perpendicular to
Yo" O-13 others
1o DIA. HOLES ~dag 1 =1 5. Drill 6, 7/16" holes in 1-1/2" pipe at 1-1/2"
Tl o intervals. Start 3" from the bottom
o 6. Weld handle to 2" pipe as shown
" 3 Sl 7. Weld channel and safety plate *o pipes as
Wa BI PIPE - -——4 O Tig shown. (You may use standard pattern for
o—4-= non-skid feature)
. 8. Chip welds, grind rough edgrs, cloan mota’,
P and paint desired color

9. Attach chain and pin to handle

2" 8.1. PPE — |
3 DIA. HOLES -

(Abiliey to ..............
Construction Teaches:(Understand .ug »f .......

1. U. Selection of pipe, channel fror, «toel
plate ard chain types

N 2. A, Mcasure and transfer 1on te stock
- 3. A, Use¢ forge, hammer ard anv;! o shuoe rud
4. A. Use grinder
i 5. A. Drill boles in pipe and rorrest uco ar

drill press

: o ! 6. U. The selection of hacksaw “ludes
R 4 | _WELD 7. A. Use hacksaw corr-ctly
N Y Y 8. U, Correct electrode sclecticn
RIS T4 SATETY FLOOR| 9. A. Weld parts together
e—-— “PLATE (TREAD DOWN)  [10. A. Clean metal for painting
- © Y&’ DIA. STEEL Rop 11. U. Proper paint selcction
12, A. Paint and carc for paint brushes

Bill ot Matcrial.
1 - 174" x A" x 6" safety nlate for base

D= 2" x 14" standard black ironm pipe,
2.375" O.D. Evaluation Score Sheet:

Points
I« 1-1/2" x 12-1/2" standard black pipe, Item Possible Earned
1.90" 0.Dp. 1. Base metal cut square 0
1 - 3" structural channel 4" depth, .18" web 2. Holes centered and to
thickness, 1.580" flange dimens ion 15
1 « 172" v 8" mild steel rod for handle 3. Eye pin formed to dimension 15 —
1 - 3/8" x 8" mild steel rod for pin 4, Pipes, plate and chanhel at Da—
1 - 12" chain 90 degree angle 10
1 pint desired color primer and paint 5. Weld appearance, penetration 20 -
6. Painting 10
7. Overall appearance i0
Name . 8. Attitude and work habits 10
Date: Grade: ' Total Points 100

33




PEPARTMENT OF AGRICULTURAL FNGINLERING
IOWA STATFE UNIVERSTITY
TAH 2971

FUNNEL

BEST COPY AVAILABLE

o - ’-l CUT ON SOUD
'—-—f LINES, FOLD
L] ON DOTTED
.9 LINES, ¢ LAP
7, ; TO BROKEN
e 11T o LINES.

DETAIL OF LLOOP

Construction Procedures:

1. Lay out pattern for body and spout on
stiff paper or on the sheet metal, Allow
1/2" for a lock joint scam, and 1/4"
for lap joint on the spout

2. Trace pattern on sheet metal with .
scribes or dividers, cut out with tin
snips, aviation snips or clectric shears

3. Fold edges of the body in opposite
directions to form a lock joint

4. Hook folded edges together and set with
hand groover to make a tight scam

5. Form spout over a stake, and solder
the lap joint

6. Peen a small flange on large end of
spout and drop it into the body

7. Solder the spout in place. Inside and
out

8. Solder the seam of the body

9, Form a ring with the wire and fasten
to the upper edge of the body

10. Remove flux and dress rough cdges for
grading

(Ability 10 .. .......
Construction Teaches: {(Understanding of ...

13111 of \aterial

1 pc - 10" x 12" No, 26 or 28 pgauge
galvanized metal

I pe - No. 14 steel wire, 3" long {optional)

1. U. Difference between tin and galvanized
sheet metal.
2. U. Difference in gauge or size of stock.
3. A. To figure diameter of circle when
given the circumference or vice versa.
4. A. Measure and trace pattern on the
stock.,
3. A. Use dividers to scribe outline on
metal.
0. A. Usc the tin snips, aviation snips, or
clectric shears.
. U. Selection of correct solder and flux.
8. A. Soldcer galvanized sheet metal.
9. A. To make lock Seams and usce the
hand groover.

-1

Miate:

(irade:

34

Tatal Puints

Evaluation Score Shuet: Points
Possible Earned
. Correet Measurements 1o
2. Lock seam 1o
3. 1ap scam L} .
4. Soldering 50
5. Top, round 10
6. Spout, round 1o
7. Overall appearance 10
K, Attitude & worl habits 10



DEPARIMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNLVERSITY
HEH 3071

CASE HARDENING OF MILD STEEL

BEST COPY AVAILADIT

- m———

Stevl demperature Diagram

000° —
— (A) 2800°
L
N . ) LI S
L
"é (B 16%0°
o ~—~ (6)
e b () 1333° — e e
o
5 1000° (E) 1000° J—
o
[
} 9
Q e
Y (H)
[{]
=
Oo ) ] 1 ] R ) { ]
‘0 ‘Z .-’ 0-3 .’* IS lﬁ l7 .S

fercent Carbon

Colorsg of steel

ldentification of parts of diugram

- —— r———— e ——————

Case Hardening Procedure

(1\ = Ahi}ity fU,00

(U = Understanding of...
Prosurtivs of case hardened stee:

Usv oxy=scetvlone torch for heatiug
ldentity st 1 temperatures by color
Add carbun t.« surface of steel

using carburizing compound

Harden carhon steel by quenching
Identifv carhon vontent of steel bv
spark testing

Identify bordness of steel by the use of
4 tiie

L.
A,
A
A

A.
Ao

A,

1. Clean the stock to be hardened

2. Place carburizing compound in {lat metal
pan

3. Heat stock with oxy-acetylene torch to 16507F
(bright red)

4. Sudbmerge stock in carburiziay (ompound natild
2 fused shell is 1ormed oi stk

5. Re-heat stock to 1650°F

6. Quench stock in water using o «cirubliing
motion

7. Spark test surface of stock tu chieck catbon
content

8., Use file to check surface for hardness

Evaluation Score Sheet

Mat _o.‘_r_lr alsg

Miid steer stock
Rasenit No.o 1y surface- hardening
compound, wa Machinery & Supply,
1711 nd Avenue, Ixes Moine fa.
Oxr-gcotyvlene torch with heating
tip
Flat metal tra
Container ot .
Metal Tongs
Satety glasses ol gloves

re
g

Vil owater

ERIC

IToxt Provided by ERI

Points
Item Possible Earned
ldentification (5 each) 40
Carban content of surface 20
Hardness o! surface 20
FEvidence of clean stock 10
Safety and work habits 10
Total 100 —_—
Name
Date Grade

|




DEPARTMENT OF AGRICULTURAL ENGINEERING
fOWA STATE UNIVERSITY

TAH 3171
OXY-ACETYLENE WELDING EQUIPMENT BEST COPY AVAILAB'®
A. } K.
B. . Lo oo
c. M.
. N.
E. Q.
F. .
. Q. _—
H. R.
. __ S.
J.

Operational Procedure:

1. Complete the part identification section.
2. Ansver the following questions:

a. What {s the capacity in cubic feet of the
common oxygen cylinder? cu.ft. Of the
common (no. 4) acetylene cylinder? cu.ft.

b. What is the full cylinder pressure in pai at
70°F of the oxygen cylinder? psi
0f the acetylene cylinder? pst

¢. On which gages (by letter in the picture) can

Marterials: e portable oxy~acetylene
welding unit.

Jperation feaches: (Abiiity to... the cylinder pressure be read for oxygen
(Understanding of... _ y for acetyieme _
1. A, fdentits parts of oyv=ac.tylene J. What is the letter of the gages ludicating
woelcing “uttit. the line or working pressure for uxygen
e Function ot ¢ach pdart ol axy- ] for ﬂLety1€ne e
dectviene welding outfit. e. List the pressure range on the high pressure
. A, Proeperis install, adjust, and use gages for oxvgen to s for acetylene
cacii part ui oxv-dcetviene system, : to .
Y. b, Satety precantions conmected with f, What {s the pressure range on the wourking
nxv= ety lene edquipment. pressure gage for oxygen __ _ to ___ , for
- - - acetylone to .
hvaluatinon Srore Sheet: g What §s the common color of hoses and equip-
Points ment for oxvgen . for acetylene
_ Pessible  Larned h. List the type of threads for equipment and
i Part Jeentiticaticon connections for oxygen y for acetylene
] ptiiteny 20 P . -
d. prrational Questions {. What is the maximum working pressurc tor safe
(2 pts’item) 40 — operation tor acetylenc? psi
3. Equiprent Set lUp i'ru- i. Describe the purpose of the fusible plugs and
cedury X SUNESU bursting disc on the cylinders.
4. suafetv Procedures
Foril aed W —] k. Describe the recommended method for checking
5. Attitude and Work for leaks.
Habits 10 —— e o
3. On the back of this sheet 1ist the complete pro-
Total 100 cedure for set up and connection of the oxy-
acetyvlene welding unit,
Skil!l sheet developed be Dean Ludwick Name: _ L :

and edis«d by Thomas A, Hoermer,
Date: ‘ __ Grade __

ERIC 36




DEFARTMENT OF AGRICULTURAL. ENGINEERING
IOWA STATE UNIVERSITY
TAH 3271

NPAZE WELDING MILD STEEL n

——— ——— r——— ——— i - ———

Operational Procedure:

1. Complete part fidentification & direction of
travel arrow on drawving.

DIRECTION OF TRAVEL 2. Select base metal to be used=--1/16" to 1/8" thick
and 2" x 4",
A. 3. Mechanfcally clean metal 1/4" to 1/2" on edges

to be butted together,
4., Select braze welding rod, either bare or flux
coated, 1/8" {n diameter.
S. 1if bare rod used, select correct powdered braze
welding flux.
6. Position pleces of nild steel; make sure they
fit tightly together.
o 7. Using a neutral flame, (0=~5¢, A-5%) prehcat buse
\ metal to cherry red, approximately 1600°F.
8. Chemically clean metal by applyine brazing (lux
vith rod to area where braze welding rod {s to
///’ adhere. Keep temperature of base metal at 160U°F.
9. Tin surface of weld by applying .« thin caatine of
c. D. E. braze welding rod. Use forehand tuechniqges as
shown in drawing. Manfpulate rod and {lame s
that base metal melts rod. Overheating rod will
cause zing¢ to be burned away.

3.___/'*

4 — -

e e v w a— ————

Materdals: 10. Keep temperature of base metal at approximitelv
Oxv-acetylenc welding unit, 1600°F. Complete weld by manipulating brase
fraze welding rod, bare or flux coated, wvelding rod and flame back and forth o3 the wolid
178" diageter. is moved down the mctal surfacos. hulla up weid
Braze weldine (lux i using bare rod. to approximately 1/1A" thick and 1/ vide.
Two = 2% x 4" x 1/16" to 1/8" steel plates. | 11. Allow weld to cool slowly.
SSSUE - 12. Clean excess flux frem weld bv bu.cing or -ussel,
Evaluati.n S re Sheet: 13. Test weld by placing in vise to edge of weld.
T Tt Points Bend to 90° angle, away from bettom or back
‘lem Possible Farned weld. Weld should not break wwav frir batse metal,
1. Mechanicaily ~leaning 14. Submit completed weld for imstructor evaluation.
of metal. 16 - -
2. Proper selection of Operation Teaches: (Ability to....00...
rod and ¢ lux. 10 (Understanding of ...
b tse of equipment, pres- TT"71{ 1. U. The braze welding process.
sures and 11.me 10 2. A. Select braze welding rod and flux.

’ 3.

A. Safely operate oxy=-acetylene unit.
. A. Use forehand method of oxy-acetvlene welding.
. A. Select proper flame.

4e Chemically . leaning of
base metal, 10
5. Manipulation of braze

welding rod and blowpipe 6. A. To chemically clean base metal.

tip. 10 7. A. To tin base metal.
6. Uniformity of weid. 20 =1 8. A. To manipulate blowpipe tip and braze welding
fooitrenyth ot weld. 10 e rod in building up weld.
X, Appeariance of weld. 10 ) - :
4, Sate winre babite and Name: ___

attitudes., 10

Date: Grade _
10t al 100 —_—
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THE ARC WELDING PROCESS

_THE_ARC _WELDING MOLTEN POOL.

BEST COPY AVAILABLE

Part ldentification:

ho

8.

Operational Procedure:

1.
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STRIKING THE ARC

CONTACT wy PLATE
P A
START 9 |k FINISH

\ . “ENGTH
s i
B TEE,

~8

. .",.;:a—b-l_i_s-hing_ﬁw molten pool:

Complete the part i{dentification of the arc
velding procvess {ilustrated to the left,

Study the two methods ot striking the arc.
[dentify the tw~ methods i{llustrated,

Which method {8 probablv the casfest for the
beginner? _ .

Which method {3 recommended when welding on an
AC machine?

. £xplain why a fong arc should be held momentarily

when beginning a4 weld?

snertening the arc length causes the amperage to
(increase - decrease).

List the 4 characteristics that most influence
the quality ot an arc weld,

a.

0,

LA
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Jd.
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4o telect an 1601 or E6ULD clectride and a piece
of mild steel 1/4" thieck and 2" x 4",

b, Setec! an arce welding machine and set the
uperage at 100-115 amps.

.. bress safely and properly for arc welding.

d. tring the two methods of striking the arc,
establish the molten pool and complete two

ARC short arc welded beads 1/2" to 1" in length
START n FiNaw injlowing the characteristics discussed in
' ftem 8,
:: ! e, Clean slug from welds and evaluate beads and
1 * il %" arc quality of molten pool.
T . LENGTH 10. Complete 3 beads | 172" (o 2" in length practicing
- - - the techniques and methods of striking the arc
/7 PLAYE i, discussed. Submit beads for evalustion.

. ,_,__MH: T s e . ___1 Evaluation Score Sheet: Puints
Miterials Needed: liem Possible Earned
: = 1. Part ildentification (2 pts) 18
En01l or E60L Y electrades 2. Methods of striking the arc S
1 piece -f 174" mild steel, 2 x &" 3. Questions 4=8 (1 pt) 8

- T AT e e e e - 4. Quality of moliten pouls 25
o, 5. Arc beads
B - a. Uniformity 10

. . b. Speed of travel 8

DAt e — Grades c. LGgth of arc 8
d. Proper amperage 8

6. Safe working hahfts _lo

Total 100



